Abstract. We present a relativistic quark model for baryons, based on the Bethe-Salpeter equation in instantaneous approximation. Confinement is implemented by an interaction kernel which essentially is a linearly rising potential with a spin-dependence chosen such as to minimize spin-orbit effects. The fine structure of the baryon spectrum follows from an effective quark-interaction based on instanton effects. Results for the spectra of all baryons build from u, d, s-quarks are presented. In particular it is found, that the present relativistic setup can account for the low position of Roper-like resonances in all sectors.
Despite many efforts solving the bound state problem of QCD a consistent, quantitative description of mesons and baryons is still one of the major challenges in elementary particle physics. If one aims at a comprehensive description of hadronic excitations the most successful approach is doubtless the constituent quark model, where the gluonic degrees of freedom are eliminated in favor of constituent quarks with effective masses and quark interaction potentials. In its non-relativistic version this approach has been most extensively studied by Isgur and Karl, see e.g. [1] . Later on this has been improved, by including relativistic corrections both to the kinetic energy and to the quark potentials. In spite of the success in describing properties of baryons this procedure seems questionable in view of the high velocities of the light quarks and the large "binding energies" one finds especially for mesons like the pion. Furthermore the lack of formal covariance impedes a consistent calculation of electromagnetic properties at large momentum transfers, such as electromagnetic form factors.
It is the aim of the present contribution to extend a covariant quark model, which we developed for mesons on the basis of the Bethe-Salpeter equation (see [2] and references therein) to baryons. The Bethe-Salpeter amplitude for a three-fermion bound state with 4-momentumP defined by χP (
|P satisfies the homogeneous Bethe Salpeter equation, which after Fourier transformation in momentum space and introduction of the Jacobi-momenta p ξ , p η reads:
where S F i are the full single quark propagators, p i (p ξ , p η ) are single particle 4-momenta depending on the Jacobi-momenta, and K (2) and K (3) are the two-particle and threeparticle irreducible interaction kernels, respectively.
In the spirit of the covariant meson quark model [2] we will make the following simplifying assumptions, which nevertheless still respect relativistic covariance: The instantaneous approximation can be readily formulated if we keep only the first term on the right hand side of eq. (1), assume that the full propagators are given by their free form S F i (p) = i/(p / − m i + iε), with an effective constituent quark mass m i and suppose that that the three particle kernel K (3) is instantaneous in the rest frame of the bound state:
for the Salpeter-Amplitude Φ( p ξ , p η ) ≡ dp 0 ξ 2π dp 0
. Here we introduced the abbreviations:
we can write the Salpeter equation in the concise form
where we define the Salpeter Hamiltonian H through
We require, that the interaction kernel respects parity and time reversal invariance and that the Salpeter Hamiltonian H is selfadjoint with respect to a scalar product following from the normalization condition on the amplitudes. However, H is not positive definite, and accordingly H possesses positive and negative eigenvalues. From CPT-invariance it can be shown, that if Φ is solution with eigenvalue −M, i.e. (HΦ)(
Φ is a solution of the Salpeter equation with eigenvalue +M: (HΦ)( p ξ , p η ) = MΦ( p ξ , p η ) and the solutionΦ has a parity opposite to Φ. This allows the interpretation of the negative energy solutions for a given set of quantum numbers as antibaryon states: After the transformation Φ →Φ these yield solutions with the same quantum numbers, but of opposite parity. In this manner we thus find in the present approach the same number of states as in the nonrelativistic quark model. In fact this is an a posteriori justification for ignoring the second term on the right hand side of eq.
(1): This term would, even in instantaneous approximation mix the amplitudes Φ +++ and Φ −−− considered here with amplitudes such as Φ ++− , which contain both positiveand negative energy spinors. There is, however, no empirical evidence, that such amplitudes are relevant for the spectrum of baryon states, which is explained excellently by the naive nonrelativistic model.
The Salpeter equation (3) is solved numerically by diagonalization of H in (4) in an appropriate finite basis of amplitudes with conserved quantum numbers and definite permutational symmetry, which, due to the special structure of the projectors in (4) can be constructed as in the nonrelativistic model. Analogous to the meson model [2] we parameterized V in 2 as a sum of a confinement interaction
with offset a and string tension b and an instanton induced interaction
where P f A projects on flavour antisymmetric pairs with strength g and g ′ , and the original contact interaction was regularized by a Gaussian with range λ. 
